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Masayoshi Yamamoto, Masayoshi Abe and Yong Sun, Graduate School of Kyusyu Institute of Technology
Abstract
We have studied structural and optical properties of Bi-doped ZnO films with various Bi concentrations from 0.00 at% to
19.07 at%. The Zn1-xBixO films with thickness of 2 micrometers are prepared on both silicon crystal and quartz glass
substrates at temperature of 465 K by using co-sputtering of ZnO and Bi targets. The films obtained are characterized
using SEM observation, X-ray diffraction, EPMA, infrared absorption and UV-visible light absorption measurements. The
results showed that Bi atom is substituted for Zn atom in the ZnO crystal in the film when Bi concentration is below 5.38
at%. In the Bi concentration range from 5.38at% to 7.80at%, the ZnO becomes to be an amorphous phase and a crystalline
Bi2O3 phase appears in the films. In Bi concentrations above 7.80at%, the Zn1-xBixO films are composed by an amorphous
network of ZnO and BiO.
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Jasco Report Vol.54, No.1,2 (2012)
図2 Growth rate of the Zn1-xBixO films as a function of Bi concen-
tration. 
図3 Bi concentration dependences of Zn and O elements in the
Zn1-xBixO films. 
図1 SEM images of the Zn1-xBixO films with Bi concentrations
(a) 0.00at%, (b) 2.45at% and (c) 5.38at%. 
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図6 Spacing of ZnO (002) plane as a function of Bi concentra-
tion. 
図7 Grain size of the ZnO crystal in the Zn1-xBixO films as a func-
tion of Bi concentration. 
図8 Grain size and Zn concentration as a function of Bi concen-
tration. 
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図9 IR absorption spectrum of the Zn1-xBixO film with Bi concen-
tration of 7.34 at%. 図11 Energy band gap of the Zn1-xBixO films as a function of Bi
concentration. 
図10 Transmittance spectra of the Zn1-xBixO films with various Bi
concentrations. 
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